I.-The incidence of retinoblastoma at the Royal Eye Hospital, 1894-1943 (1) Sporadic cases.-Retinoblastoma is a rare tumour and hereditary manifestations of it are rarer still. At the Royal Eye Hospital, London, there were seen 59 children with retinoblastoma during the 50 years , and among these there was only one familial group, now observed over three generations. This group has supplied 6 instances of the affection, the remaining 53 being isolated sporadic cases. Amongst these 53 isolated cases there were eight bilateral cases (151 per cent.). The subjoined t4ble gives the salient features as to sex and age distribution of the sporadic cases. The right eye was involved 12 times and the left 15 times in the 27 cases of unilateral retinoblastoma in boys. For the 18 girls, the retinoblastoma was-right-sided 4 times and left-sided 14 times.
In estimating the frequency of retinoblastoma, the ratio of retinoblastoma cases to the total number of patients seen at the particular hospital is generally given. On this basis, the following rates of incidence have been recorded: -ARTHUR D. GRIFFITH AND ARNOLD SORSBY Wintersteiner in his exhatMstive monograph of 1897 records a whole series of such tatios from the older literature.
Such computations are apt to be fallacious as they ignore the variable age-' structure in different countries and at different times and the rather erratic modes of registering new attendances at different hospitals. Hemmes (1931) more reliably computed the incidence at 1 in each 34,000 live births in Holland, basing himself on the occurrence of 12 actual new'cases and a tdtal of 16 cornputed cases seen over a period of three years by Dutch ophthalmologists. If the 59 cases seen at the Royal Eye Hospital during the past 50 years are taken to represent the incidence of the affection in London, South of the Thames-and it is permissible to do so, since some 70 per cent. of all the eye patients seen South of the river (35,476 out of 49,139 in 1938) come to this hospital and in addition there are a considerable number frorm outside the London area-an incidence of 1: 32,793 births is obtained, as there were 1,934,764 births (1,915,374 recorded births 1894-1942 and 19,390 computed births in 1943) in South London dvuring this period.
In assessing the frequency of retinoblastoma the following data are of some interest:
(1) Retinoblastoma as a cause of blindness in infants under 5 years of age. During the, period 1920-43 there were admitted 600 children to the Sunshine Homes for Blind Babies. Retinoblastoma (presumably bilateral) was the cause of blindness in 27 out of the 549 (='49 per cent.) for whom the cause of blindness was known.
(2) Mortality statistics for England and Wales 1936-41. During these five years there were recorded 14 male deaths and 4 female deaths from " glioma of the eye." The 1942 returns showed 5 male deaths,,with the female deaths not as yet ascertained. (Registrar-General, 1943.) (2) A familial group.-The pedigree recorded here has been reported in part on three previous occasions (Letchworth, 1928; Griffith, 1933 Griffith, , 1934 Griffith, , 1937 Hine, 1937 '.1928 . 'Glioma of the-left was diag8 nosed in July, 1929. Radium treatment wts instituted and an account of initial succes in this case with subsequent disappoitment from 'the appearance of h foci of 'growth has been given by one of-us (Griffith, 1933 (Hiine, 1944) .
The points of interest -in this history are: '(1) The-occurrence of glioma over three generations.
(2) The early age at which tumours were observed. In the grandfather (Fl.
(1)) the tumour was noted-at the -age of 2 years and 3 months. In Frederick (F2. (2)) the age of onset is unknown. In Leonard (F-2. (3)) it was 7 months; in Walter S. Frorf 1871 to 1924 there were seen at the Royal 'London Ophthalmic Hospital (Lawford and Collins, 1890; Marshall, 1897; Owen, 1905; Berrisford, 1915; Davenport, 1926) 163 cases of glioma, and these included two familial groups: three cases in one sibship reported by Marshall (1897),' and six (more strictly five in the period under review) in another family (Owen, 1905, and Berrisford, 1915 ). Reiser's (1937) observations are only slightly less negative. Sixteen patients, coming from 16 families with a total of 64 children, showed no affected sibs, and in only one instance was a parent found to have had an eye aff;ected. 'Reiser stresses the rarity of hereditary retinoblastoma by pointing out that thdre are probably 1,006 cured patients throughout the world, and that many by now must-have had children who have apparently not come to ophthalmic observation.
(3) Hemmes (1931)-obtained completely negative results,in an exhaustive genetic study of 48 cases. Not one of the parents had had an eye enucleated. Nine cured patients who had lhad unilateral retinoblastoma were older than' 25 years at the time of Hemmes' study, and four of them had become parents, havin'g nine children in all-all of them healthy. The 48 patients had 211 sibs over the age of five years and none of them were affected, nor was there evidence of the affection, in 31 sibs who had died before reaching the age of 6 and in 11 who were alive but under' the age of 6 years. The collateral lines were clear: 24 of the retinoblastoma patients had 76 sibs who were the parents of 281 children, in none of whom the affection had appeared. Consanguinity was, noted three times in the parents of the 48 cases: in two instances the parents were first cousins, and in the third the affected child' was the product of incestuous relationship between father and daughter. (Waardenburg, 1932) , the parents being first -cousins. In the -other reports no mention is made.
(2) Whilst`affected sibships' with clear antecedents suggests recessive inheritance, an incidence of 478 per cent. against the theoretical 25 per cent. and the negative evidence on consanguinity' speak against this view, as does the appearance of an affected Purtscher, 1915; Steinhaus, 1900 Graefe, discussing the familial incidence of neuroblastoma, mentioned briefly that " several siblings " of the mother of a child with glioma had died in the first year of life from " cancer of the eye" (" Augenkrebs "). A 'more definite finding was given in 1874 by Thom[p] son and Knapp, who reported retinoblastoma in the two children of healthy parents, but noted the occurrence of the affection in a paternal cousin of the affected children, and in two cousins-of the father. (Further information on this family -which had meanwhile become much larger was subsequently given by Thompson' in 1898 III.-Discussion 1. Varieties of retinoblastoma.-The considerable variations in the histological structure of " gliomata " of the retina may have a bearing on the genetics of these tumours. There is as yet no general survey of the histological appearances of retinoblastoma of proved genetic origin. This is a point that requires elucidation. For the present one must assume that retinoblastoma is more frequently " sporadic " than hereditary. The rarity of the tumour and the'severity of the lesions it produces make it unlikely that hereditary aspects have been overlooked in the mass of sporadic cases observed and' reported. Tables I-III justify the conclusion that glioma may appear " spontaneously " within a given sibship and be transmitted as a dominant, though " irregular " in type, as these tumours occur in children of parents derived from an affected stock but themselves free from the affection. In any particular case of " sporadic" glioma, it is at present impossible to say whether this represents the starting point of a hereditary group. A detailed study not only of the histological features of the genetic variety of. retinoblastoma but of possible associated somnatic stigmata is needed.
Bearing on the genetics of retinoblastoma the following observations are of interest (1) The pedigret given by Ltikens (1908) (Chart III) shows two paternal cousins affected, though their fathers were unaffected.
(2) In Townsend's (1939) pedigree, the three children by two' husbands of an unaffected negro woman were 'all affected (Chart I).
(3) In contrast to Benedict's (1929) If the present figures are to be taken on their face value, nrot only is the genetic type of retinoblastoma more prone to show bilateral involvement, but this tendency is more marked in cases with direct inheritance .than in affected sibships with-clear antecedents. The possibility of an abnormally high rate of miscarriage in glioma families as a result of intensifying lethal influences in embryonic life requires investigation.
5. Sex of the transifitting parent.-Judging by Table 11 , more affected children are ,like,ly to be born,to an affected mother than an affected father. This-suggestion is contradicted by the findings analysed in Table III. 6. The nature of retinoblastoma.-The fact that retinoblastoma can be transmitted by a phenotypically healthy person of an affected stock'raists the question as to the'natu're of the additional or missing factor in such persons that inhibits the potential development of glioma in them. Such exciting. or inhibiting factor need not necessarily be genetic, as environmental as well as genetic factors may suppress or make manifest a genetic tendency. The experimental production in white mice of lesions similar to retinoblastoma (Weil and Mayer-, 1941) , by means of carcinogenic agents is therefore of interest. 2. An analysis of the literature shows the mode of inheritance to be irregularly dominant.
